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@ lmidazoliums,intminediates thereto and their use. 

@ The imidazolium salts described are useful as antiar- 
rhythmic agents. A method of treating arrhythmia by increas- 
ing the refractoriness of cardiac tissue is provided as well as 
pharmaceutical formulations containing such imidazolium 
salts. 
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IMIDAZOLIUMS, INTERMEDIATES 
THERETO AND THEIR USE 

This invention relates to novel quaternary salts and their i 
use as antiarrhythmic agents. Specifically, this invention 
relates to inidasoliun salts and their aolecular compounds with 
aromatic dicarboxylic acids, pharaaeeutieal compositions con- 
taining them as active ingredients and to the method of using 
them for the treatment of arrhythmia. This invention also relates 
to certain intermediate substituted imidazoles useful as anti- 
arrhythmic agents and pharmaceutical compositions containing them 
as active ingredients. 

GENERAL DESCRIPTION OF THE IMVEHTICW 
COMPOSITIOW-Or-MATTER ASPECT 

In its composition-of-matter aspect, this invention relates 
15 to novel imidasolium salts. Particularly, this invention relates, 

to the novel compounds defined by the following Foraula I: 

A )-(CH2)„-Y-(CHj)p-N^^^N-R 2 

wherein R is a straight or branched chain alkyl having 1-12 carbon 
atoms, cydoalkyl (lower) alkyl, — (CH^) t""^^"^^* ' " 



25 ^j^"" J-««=«2»n-^-<CH2)p- 

Rif Rt« Ri nay be the same or independently, hydrogen, a straight 
chain alkyl group of 1-4 carbon atoms; Rk, Rs may be the same 
or independently, hydrogen, halogen, hydroxy, lower alkyl, lower 
alkoxy, cyano, nitro, carbamoyl, lower alkylcarbamoyl , lower 

30 

alkanoylamldo, sulfamoyl, substituted sulfamoyl. sulfamoylamino. 
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N-lower allcylsulfamoylaniino, lower alkylsulfonamido. substituted 
lower alkylsulfonamido, trif luoromethanesulfonamido, ureido, 
N-lower alkylureido, or when taken together on adjacent carbon 
atoms of the ring to which they are attached may be joined to 
foinn the methylenedioxy moiety; 

R( is hydrogen, halogen, hydroxy, cyano, carbamoyl, lower alkoxy, 
straight chain alkyl of 1-6 carbon atoms: 

A is phenyl, furanyl, pyrrolyl, pyridinyl, thiazoyl, oxa2olyl, 
the benzo derivatives of the foregoing and thiadiazolyl ; 
n is an integer of 0-2; 
p is an integer of 0-5; 
t is an integer of 1-5; 

y is methylene, hydroxymethylene, arylmethylene , substituted 
arylmethylene, phenylene, ethynylene, — , — CH — CH — / 

^ ^ earbonyl, ^N-R»i, — NHSOj — » — SOjMH—; wherein R? , Ri 

is hydrogen, Cj^-C^ lower alkyl or taken together form a 5 or 6 
membered ring; R», Rid is Cj^-C^ lower alkyl, or taken together 
may form a 5 or 6 membered ring or either may be hydrogen if the 
other is C^-C^ alkyl; Rii is hydrogen, lower alkyl, cyano. 
carbamoyl; with the provisos that when: 

(a) y is >N-Rii, — SOjNH— , — NHSOg— , then p must be an 
integer of 2-5, 

(b) Y is hydroxymethylene then R cannot be 

R- 




R7 R« 



(c) Y is methylene, ethynylene, — C»«*c — , :?C*C 



then p must be an integer of 1-5, 
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(d) the sum of the carbon atoms in the chain n. Y, p is 2 
then both and Rj cannot be hydrogen, 

(e) y is carbonyl then both Rn and Rj cannot be hydrogen; 
Z" » halide, tosylate. sulfate, phosphate, methanesulfonate, 

5 and the molecular compounds of the foregoing quaternary salts 

with aromatic dicarboxylic acids. 

In the above Formula 1, halogen represents fluorine, chlorine, 
bromine and iodine. The terras lower alkyl, lower alHoxy are 
taken to mean a straight or branched 1-4 carbon chain. Substituted 
10 sulfaraoyl shall refer to lower alkyl substitution on the sulfaraoyl 

nitrogen, which in turn may be substituted by a phenyl or lower 
alkoxy group and substituted lower alkylsulfonamido shall be 
taken to mean, phenyl or lower alkoxy substitution on the lower 
alkyl moiety. N-lower alkyluriedo shall be taken to mean lower 
15 alkyl— NH—2—NH—. 

Preferred classes of compounds embodied by this invention 
are those of the above general formula having one or more of the 
following characteristics: 

(1) A is phenyl and one of R« or R$ is other than hydrogen 
20 (2) R is C^H^g 

(3) R is CHj 

(4) R3 is CH^ 

The following are some of the compounds which exemplify 
various aspects of the invention described herein. 
25 (1) l-t4- (4-Chlorophenyl)butyl]-3-heptylimida2olium chloride. 

(2) l-[4- (4-Chlorophenyl)butyl]-3-heptylimidazolium dihydro- 
genphosphate, 

(3) 1- (4-Methoxyphenylpropyl)-3-methylimidazolium bromide. 

(4) l-Butyl-3- [3- (4-methoxyphenyl)propyl] imidazolium bromide. 
30 (5) 1- [4- (4-Chlorophenyl) butyl] -3-heptylimidazolium chloride 

(1:1) compound with phthalic acid. 
(6) l-Heptyl-3- [3- (4-methoxyphenyl)propyllimida2olium bromide. 
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(7) l-Heptyl-3-(4- (methoxyphenyDbutylJimidazolium bromide. 

(8) l-Heptyl-3- [4- (4-raethoxyphenyl) butyl] -2-methylitnidazolium 
bromide . 

(9) 1- [3- ( (2, 6-Diroethylphenyl)sulfainoyl)propyl]-3-heptyl- 
imidazoliuin chloride. 

(10) (D-l- [4- (4-Chlorophenyl)-2-but«nyl]-3-heptyliinidazolium 
chloride (1:1) compound with phthalic acid. 

(11) 1- (4- (2 , 3-Dichlorophenyl) butyl] -3-heptylinidazolium chloride . 

(12) l-Heptyl-3- (4-phenylbutyl)imidazoliuiB chloride 1:1 compound 
with phthalic acid. 

(13) l-[3- (4-Chlorophenyl)propyl]-3-heptyliinidazolium chloride. 

(14) 1-14- (4- (Acetylamino) phenyl) butyll-3-heptyliniidazolium 4- 
nethylbenzenesulfonate . 

(15) l-(4-(4-Chlorophenyl)butyl]-3-nethyli»idazoliijm chloride. 

(16) l-[4- (4-Chlorophenyl)butyl]-3-propyllmidazoliusi dihydrogen- 
phosphate. 

(17) 1- [4,4-Diphenylbutyl]-3-heptylimidazoliuin dihydrogenphosphate. 

(18) 1- (4- (4-Chlorophenyl)butyll-3- (cyclohexylmethyl) imidazolium 
dihydrogenphosphate . 

(19 ) 1- (4- (4-Fluorophenyl) butyl] -3-heptyliiaidazoliuin dihydrogen- 
phosphate . 

(20) l-[4- (4-Chlorophenyl)butyl]-3-pentylimidazoliuin dihydrogen- 
phosphate. 

(21) l-Butyl-3- [4- (4-chlorophenyl)butylJ imidazolium dihydrogen- 
phosphate. 

(22) l-Heptyl-3- [4- [4- ( I (methyl)sulfonyllaminolphenyllbutyl]- 
imidazolium dihydrogenphosphate. 

(23) 1,2-bis [4- (4-Chlorophenyl) butyl] imidazolium dihydrogen- 
phosphate. 

(24) l-[4- (4-Chlorophenyl) butyl] -3- {2-phenylethyl) imidazolium 
chloride. 
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(25) 1-14- (4-Chloiophenyl)-l-methylbutyl]-3-heptyliinidazoliuin 
4-roethylbenzenesulfonate . 

(26) l-l4-(4-Chlorophenyl)-(£)-3-butenyll-3-heptyliinida2oliuin 
chloride. 

5 (27) l-I4-<2,3-Dichlorophenyl)-2-butenyl]-3-heptylimida8oliuni 

4-inethylbenzenesul£anate. 

(28) 1-14- (2-Chlorophenyl)-2-butenyll-3-heptylimida20liuin 
dihydrogenphosphate . 

(29 ) 1- [4- (4-Chlorophenyl ) -3-butynyll -3-heptyliinidazoliuin 
10 4-methylbenzenesulfonate. 

(30) 1. 2-Dimethyl-3- 14- [4- 1 Imethanesulfonyl] aminojphenyl] butyl ] > 
imidazoliua methanesulfonate. 

(31) 1- [4- (2-Chlorophenyl)butyll -3-heptylimidazolium dihydro- 
genphosphate . 

15 (32) l-I4-(4-Chlorophenyl)butyl]-3-(2-nethylpropyl]iinidazoliuni 

chloride. 

(33) 1-14- (4-Chlorophenyl) butyl] -3-heptyl-2-jnethyliinida20liuin 
dihydrogenphosphate . 

(34) 1- 14- (4-Chlorophenyl)butyl]-2,3-diinethyliinidazoliuin chloride. 
20 (35) l-Heptyl-3-I4-(4-niethoxyphenyl)butyl]-2,4,5-triinethyl- 

imidazoliuin bromide. 

(36) 1- [4- (4-fluorophenyl)-2-oxobutyll -3-heptylimidazolium 
chloride . 

(37) 1- [5- (4-Chlorophenyl)pentyl] -3-heptylimidazolium dihydrogen- 
25 phosphate. 

(38) 1- [2-Hydroxy-2- [4- [ (nethanesulf onyl) amino] phenyl] ethyl] -3- 
methylimidazoli\OT iodide. 

(39) l-Heptyl-3- [2- [4- [ (methanesulfonyl) amino] phenyl ] -2-oxoethyl) - 
imidazolium bromide. 

30 (40 ) 1- [2- ( (2 , 6-Dimethylphenyl) sulfamoyl) ethyl] -3-heptylimidazol ium 

bromide . 



6 



0181302 



Cil ) ( E) -l-/-4-Fluorophenyl ) -3-butenyi;-3-heptyliinida- 
zolium dihydrogenphosphate. 

(42) (Z)-l-A-('t-Chlorophenyl)-2-butenylj7-3-heptyllmida- 
zolium dihydrogenphosphate. 

(43) l-Methyl-3-/2-A-((methyl8ulfonyl)-amino)pheiiyi;- 
•thylZ-lH-imidazolium iodide. 

( 44 ) 1 -Me thyl - 3 - ( 2 - ( 4- ( (me thylsulf onyl ) amino ) phenyl ) - 

2- oxoethyl.lH..imidazolium bromide. 

(45) l-Methyl-3-/3-A-((methylBulfonyl)-amino)phenyl7- 

3- oxopropyJ^7-lH-imidazolium chloride. 

(46 ) 1 , 2-Dimethyl-3-/*2-Z4- ( (methyleulf onyl ) amino )phenyl^- 

2- oxoethyiy-lH-iniidazoliun chloride. 

( 47 ) 1 , 2-Dime thyl - 3 - /" J -hydr oxy-2-/4- ( (methylaulf onyl ) - 
amino ) phenyiye thylJ-lH-imidazolium chloride . 

( 48 ) 1-/2-/^- ( ( Ethylaulf onyl ) amino ) -phenyiy-2-oxoethy]J- 

3- methyl-lH-imidazolium chloride. 

(49) l-(l-Methylethyl)-3-/2-A-((methyl8Uironyl)«mino)- 
phenyl^7-2-oxoethylj/imidazolium chloride. 

(50) l-/2-Hydroxy-2-/Tl- ( (methylaulf onyl) amino )phenyl^ethyjj- 
3-(l-methylethyl)-lH-imidazolium chloride. 

(51) l-/3-Hydroxy-3-/li-( (methylaulf onyl)-amino)pheny^7- 
propylJ'-S-methyl-lH-imidazolium chloride. 

(52) l-Ethyl-3-/2-hydroxy-2-/4-( (methylaulf onyl) amino )- 
phenyl^-lH-imidazolium chloride. 

(53) l-/2-A-( (Ethyliulfonyl)amino)phenyl7.2-hydroxy- 
ethylJ-3-nie thyl-lH-imidazolium chloride . 
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(5<l) l-Ethyl-3-/2-A-< («etl^yl«"lfonyl)-a«ino)phenylJ- 
2-oxoethyl7-lH-imidazoliiim chloride. 

(55) l-Methyl-3-/3-Z^- ((me thylBulfonyl) amino) phenyls- 
propyl/- IH-imidazoliizm chloride* 

(56) (-)-l-/2-Hydroxy-2-/%-( (me thylsulfonyl) amino )phenyjy- 
ethy\/-3-nethyl-lH-iiBidazolluin chloride . 

(57) ( + )-l-/2-Hydroxy-2-/it-((iiiethylfliafonyl)amino)phenylS- 
ethyl/s-methyl-lH-imidazoliura chloride. 

Among the compounds as defined by Formula I, a site for 
stereo or geometric isomerism may exist, ».g. asymmetric carbon 
atoms or olefinic linkages. Any of the optical and eie/ trans 
isMiers so possible are considered to be part of this invention. 

Another aspect of this invention are the molecular 
conq^unds of the quaternary salts of Formula I with aromatic 
diearboxylic acids. Representative of such acids are ohthalic, 
acid, 1, 8-naphthalenedicarbo37llc acid, 1,2-naphthalenedicar- 
boxylic acid and 2 , 3-naphthalenedicarboxylic acid. 

A further aspect of this invention are certain inter- 
mediate substituted imidazoles which have been found to have 
antiarrhythmic activity. Such compounds are defined by the 
following Formula II: 




II 
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wherein T is selected from the group consisting of nitro, amino, 
lower alkanesulfonamldo, and Q is selected from the group con- 
sisting of a straight chain alkyl of 1-4 carbon atoms, — .^-CH^— 
— CHOHCH2— , and the pharmaceutically acceptable acid addition 
5 salts thereof. Representative of the compounds of Formula II 

are the following: 

(1) 1- [4- (4-Kitrophenyl) butyl] imidazole hydrochloride 

(2) N- [4- Clff-Imidaz-l-ylacetyl) phenyl Jmethanesulfonamide 

(3 ) 2- (lj?-lmidaz-l-yl) -1- (4-nitrophenyl) ethanone hydrochloride 
10 (4 ) N- 1 4- [ l-Hydroxy-2- (lJ7-imidazol-l-yl ) ethyl ] phenyl ] me thane- 

sulfonamide 

(5) l-(4-Aainophenyl) -2- (li?-imidazol-l-yl) ethanone 

(6 ) o- (4-Nitrophenyl) -l»-imidazole-l-ethanol . 

(7) N.A-/2-(lH-I«idaaol-l-yl).thy]7-phenyj7»ethane«ttlfona«ide 
15 (8) l-/r2- (4-Nitrophenyl )ethy^7-lH-imid«zole hydroehloride 

(9) <+)-l-/2-Hydroxy-2-A-((Bethylaulfonyl)an.ino)phenyi;ethylJ- 
lH-i«ida»ole d-7,7-diinethyl-2.oxobicyclo/a.2.1 ^heptane- 
1-methane sulfonic acid salt 

(10) (l)-l-/2-Hydroxy-2-/4- ( (methylsulfonyl) -amino )phenyiy- 
ethyl7-lH.imidaaole l-7,7-dimethyl-2-oxo-bicycloZ2.2.l7- 
heptane-l-methanesulfonic acid salt 

(11) (-)-l-/2-Hydroxy-2-/4- ( (methyl-.ulfonyl)amino)pheny3j- 
ethyl-lH-imidazole 
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In the foregoing Formula zi lower alkyl defines a 
straight or branched chain of 1-4 carbon atoms. The pharmaceu- 
tically acceptable acid addition salts contemplated are prepared 
according to known procedures and are those derived from, for 
example, the following acids; hydrochloric, hydrobromic, sulfuric, 
phosphoric, acetic, propionic, benzoic, naphthoic, oxalic, 
succinic, maleic, malic, adipic, lactic, tartaric, citric, sali- 
cyclic, methanesulfonic and p-toluenesulfonic. 

PROCESS ASPECT 
The compounds of this Invention may be prepared in 
general, by various processes and reactants known in the art. 
In order to produce the compounds according to Formula I and 
those intermediates of Formula II the following schemes were 
most usually employed. 

In one schematic route, in order to produce a 1-sub- 
stituted imidazole, combine one equivalent of an alkyl halide 
(or tosylate) or alternatively a substituted aralkyl halide 
(or tosylate) with 2-5 equivalents of imidazole. Heat the .-nixture 
neat or in a suitable solvent (e.g. acetonitrile, nitromethane , 
dimethylformamide) at from about 80 to about 150»C. Follow the 
progress of the reaction by thin-layer chromatography, when the 
reaction is completed, remove the solvent (if one used) in vasuo 
and dissolve the resultant reaction mixture in 5 to 10 volxunes 
of water. If necessary, adjust the pH of the solution to pH 9 
with aqueous base. Extract the aqueous mixture with methylene 
chloride, which is washed with water, dried over sodium sulfate 
and evaporated. In such a manner the 1-alkylimidazole or 
alternatively the 1- (substituted aralkyl) -imidazole may be pre- 
pared. 

Still another method for preparing the foregoing 
compounds is as follows. To 1.1 equivalents of sodium hydride in 
anhydrous 1 , 2-dimethoxyethane with about 1.1 equivalents of di- 
methylformamide in an atmosphere of nitrogen add about one equiv- 
alent of imidazole. Heat the reaction mixture to reflux, when the 
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evolution of hydrogen has ceased, add the appropriate halide " 
(or tosylate) slowly to the reaction mixture and when the addition 
is completed, continue heating and follow the progress of the 
reaction by thin-layer chromatography. When complete, quench the . 
reaction mixture in ice water. Extract the aqueous mixture with 
methylene chloride, and as above, the appropriate 1-substituted 
imidazole is produced. 

Generally, the 1, S-disubstituted imidazolium salts may 
be prepared as follows. Combine one equivalent of the 1-substi- 
tuted imidazole with at least one or more equivalents of the 
alkyl halide (or tosylate) or substituted aralkyl halide (or 
tosylate) . Heat the mixture neat or in a suitable solvent 
le.g. acetonitrile, dimethylformamide or nitroraethane) at about 
80 to about 150*C. Follow the reaction by thin-layer chromato- 
graphy and when complete, dissolve the reaction mixture (after 
removal of the solvent, if used, in vaeuo) in water and adjust 
the pH of the solution with saturated sodium bicarbonate to about 
pH 8. Extract the aqueous solution several times with ether, 
then adjust the pH of the aqueous component with a suitable acid 
(same anion as that of the imidazolium salt) to about pH 3. 
Extract the aqueous layer with methylene chloride, after drying 
and evaporation of the solvent the appropriate imidazolium salt 
is produced. 

It will be apparent to those skilled in the art that 
certain of the substituted aralkyl halides etc. are available 
commercially and still others may be prepared by variants on 
known processes. 

One expeditious route to the substituted aralkyl halides 
especially in the case where the alkyl is an alkenyl moiety would 
be the diazotization of a suitably substituted aniline, and reacting 
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it to a Meerwein arylation with copper chloride, copper bromide 
or copper sulfate and a butadiene to produce the substituted 
arylbutenyl chloride, bromide or alcohol which latter compound 
can be converted to the tosylate ester. 

The following scheniatices are illustrative of ways 
5 to produce the compounds of the invention: 

A. 



10 
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20 




MSO' 
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NH. 
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Meerwein 
butadiene 



HBr or 
PBr, 



H 



H 



Hj/Pd/l 



V 



N 



H, 



CHjNCO 



CHjNHi 



RZ 



CH3NH1 



If it is necessary or desirable to change the anion, this may be 
accomplished by commercially available ion exchange resins. As 
for instance, the chloride anion may be exchanged in an anion 
exchange resin {e.g. Biorad AG-1-X8, 20^50 mesh hydroxide form) 
and the resulting eluates titrated with 10% phosphoric acid to 
produce the H^PO^' anion. 
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USE AND PHARMACEUTICAL 
COMPOSITION ASPECT 
The quaternlzed imidazoles of this invention, their 
Molecular compounds with aromatic dicarboxylic acids and certain 
of the unquaternized imidazoles and their pharmaceutically 
acceptable acid addition salts have been found to increase 
refractoriness of cardiac tissue thereby providing their useful- 
ness as antiarrhythmic agents. Their activity has been analyzed 
in several procedures such as, utilizing standard electro- 
physiological techniques to measure resting potential, action 
potential amplitude, duration, rate of rise and refractory 
periods of normal canine Purkinje fibres; and also utilizing 
the programmed electrical stimulation conscious dog model. 

PgAIBiAOOLOqiCAL DKIk 

The priaary Mtbod for evaluating tlwM empouiida 
as antiarrhythmic agent* was an In vitro alaetre- 
phyaiologioal screen using csnlns Furklnjs fibsrs. 
using conventional mloroelaetroda tsohniquss ths sffscts 
of the drug* on the action potential oharaoteristics ot 
the Purkinje fiber were measured. Both Class I and 
Class IXX antiarrhythmio agents oan be dislngulshsd 
using this aethod* ror a eoapeund to bo oonsidersd 
active as a Class IXZ agsnt it must hsvs prolongsd ths 
action potential duration at 951 rspolsrlsation (APD^j) 
by 20% without affecting conduction propertltSi A 
decrease in the rate of rise of phase 0 (^ax) by 301 
was considered a toxic effect on conduction for a 
Class ZZZ agent as well as being the criterion for 
activity for a Class I antiarehythaio agent. 
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C^QAPDgg--the ccnc*ntratlon o£ drug (in alcromolar 
unit!) which oausss a 10% Incraaae or daaraaae 
(-) in APOgj from control value 

C2oAPDgg — tha concentration of drug (in mioronolar 
unite) «rhloh oauaea a 201 inereaae or decrease (-) 
in APDjj from control value 

NaxAPOgj (cone* }«•- the maxinum observed effect on 
APOgj from control value and the concentration (in 
micromolar units i where this occurred 

'Otaax (ooncO-'the change in the rate of rise 

of phase 0 of the action i>otential from control 
value and the concentration of drug which caused 
the observed change 

N8— not reached 

NE-'-no effect 

The above data were recorded for a noraal 
stimulated beat at a basic cycle length of 
1000 milliseconds. 

The C^qAPD^j information is included here beeauae 
some corapounde which caused a 10% prolongation of APD^ji 
but which did not cause a 20% prolongation in APD^^ were 
shown to be effective In an in vivo dog model. 

The following Table Z illustratea the activity of 
some o£ the compounds* 
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TABLE I 

In vitro (Canln* Purttlnle PlbT BtudUal 
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No. 
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6 
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-15% (0.1) 
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Thus there is provided by this invention a method for 
treating arrhythmia which comprises administering to a subject 
suffering from an arrhythmia and in need of treatment or to a 
subject suspected of developing an arrhythmia an effective 
5 amount for treating such arrhythmia of a compound of this In- 
vention. The compounds are preferably utilized for the control 
of re-entrant arrhythmias In humans and for the prevention of 
sudden death resulting from ventricular fibrillation. Accordingly i 
it is contemplated that the compounds are best utilized in 
10 prophylactic treatment. Moreover, since the compounds enhance 
the electrical stability of the heart, they can be used In 
conjunction with electrical devices designed to terminate cardiac 
arrhythmias such as ventricular tachycardia and ventricular 
fibrillation. 

In general, the compounds of this Invention may be 
administered orally or parenterally. The dosage administered 
will be dependent on the subject being treated, the route of 
administration and the typ* and severity of the arrhythmia being, 
prevented or reduced. 
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A typical dose for prophylactic treatment, however, will 
contain from about 0-5 mg/kg to about 5 mg/kg of the active 
compounds of this invention when administered orally. For I.V. 
administration, the dose will be from about 0.2 mg/kg to about 
4 mg/kg, preferably about 0.2 to about 2 mg/kg. 

The compound to be administered can be formulated by 
admixing with any of a number of suitable pharmaceutical diluents 
and carriers such as lactose, sucrose, starch powder, cellulose, 
calciiun sulfate, sodium benzoate and the like. Such formulations 
can be compressed into tablets or can be encapsulated into 
gelatin capsules for convenient oral administration. Such a 
capsule may contain one of the compounds of this invention 
for example, l-[4-(4-chlorophenyl}butyl]-3-heptylimidazolium 
dihydrogenphosphate or 2-(lJ?-imidaz-l-yl)-l-.(4-nitrophenyl}. 
ethanone hydrochloride in the amount of about 19 to about 50 mg. 
Such formulation can be administered orally at the rate of about 
1 or 2 capsules per day or more often as needed depending upon 
the particular condition and subject being treated. 

For parenteral administration a compound of this in- 
vention can be formulated for Intramuscular or intravenous ad- 
ministration. In the case of treatment of a patient suffering 
from a severe cardiac arrhythmia, it may be desirable to administer 
a compound of the invention by intravenous infusion in order to 
effect a rapid conversion to a normal sinus rhythm. The 
normalized condition can then be maintained by oral administration. 

The compounds of this invention can- be formulated for 
parenteral administration with aiiy of a number of pharmaceutical ly 
acceptable carriers and diluents to constitute an injectable liquid 
solution. Commonly used diluents and carriers include water or 
saline solution, buffered aqueous solutions as well as dispersing 
and surface active agents if necessary. A typical formulation 
suited to intramuscular administration may contain one of the 
compounas c£ this invention such as 1- (4- (4-chlorophenyl)-2- 
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butenylJ-3-heptylimidazoliuni chloride (1:1) phthalic acid or 
2-(lff-imidaz-l-yl)-l-(4-nltrophenyl)ethanone hydrochloride in "the 
amount of about 10 to 250 mg and a solubilizing agent and 
sufficient sterile water to bring the volume to about 2 ml. Such 
5 formulation can be injected at a rate of 1 to 4 times per day 

or more often depending upon the particular condition of the 
subject being treated. 

The pharmaceutical preparations of the c«npounds of 
this invention may optionally, additionally contain one or more 

10 other pharmaceutically active substances. Some of the substances 

envisioned are vasodilators such as glycerol trinitrate, pentaery- 
thritol tetranitrate and carbochromene; diuretic agents, such 
as chlorothiazide; heart tonics, such as digitalis preparations; 
hypotensive agents, such as Rauwolfia alkaloids and guanethidine; 

15 bronchodilators and sympathomimetic agents, such as isoprenaline , 

orciprenaline, adrenalin and ephedrine; a-adrenergic blocking 
agents, such as phentolamine; 6 -adrenergic blocking agents, such 
as propranolol and other antiarrhythmic agents such as quinidine. 
Other utilities may be ascribed to certain of the 

20 quaternized imidazoles of this invention, e.g. cardiotonic agents, 

bradycardic agents, antifungal agents and stabilizers for 
physiological formulations tvch as ophthalmic drops. 

This invention described hereinabove is illustrated 
below in the Examples, which, however, are not to be construed 

25 as limiting the scope of this invention. 
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PREPARATION 1 
tAcetic Acid. 4-f 4- ( Acetvlamino)Dhenvllbutvl ester 

To a solution of 30.0 g (0.15 mole) of 4- (p-nitrophenyl) - 
butanol in 375 ml glacial acetic acid add 30.9 g (0.55 mole) of 
5 iron filings. Stir the suspension at reflux for 5 1/2 hrs, 

following the progress of the reaction by thin-layer chromatography 
on silica gel (acetonitrile: ammoniiun hydroxide, 90:10). At the 
icompletion of the reaction, pour the reaction mixture onto 3 liters 
©f ice water and extract with 3 x 300 ml of chloroform. Combine 
10 the organic layers and wash with 100 ml water. Dry the chloroform 

•extracts over potassium carbonate, filter and concentrate in vacuo 
to give an oily solid. Recrystallize from 400 ml ether to obtain 
the title compound. 

NMR (CDCI3): S«l.S0-1.85{m,4), 2.04 (s, 3), 2.14 (s, 3), 
15 2.60(t,2), 4.06(t,2), 6 .92-7 .55 (m, 4) 

and 7.90{br s.Dppm. 
PREPARATION 2 
4- (Acetvlamino ) benzenebutanol 

To a solution of 19.3 g (0.077 mole) of acetic acid, 
20 4- [4- (acetylamino) phenyl! butyl ester in 300 ml of ethanol, add a 

solution of 21 g potassium carbonate in 300 ml of water. Heat 
the resulting solution at 55"C for 4 hrs, following the progress 
of the reaction by thin-layer chromatography on silica gel 
(acetonitrile: ammonium hydroxide, 90:10). At the completion 
25 of the reaction, filter off any insolubles and remove the ethanol 

in vacuo. Extract the aqueous residue with 3 x 300 ml methylene 
chloride. Wash the combined organic layers with 100 ml water, 
dry over potassium carbonate, filter and remove the solvent ' 
vacuo. Recrystallize the resulting solid from 140 ml acetonitrile 
30 to obtain the title compound. 

NMR (CDCI3); 6=1.50-1.90 (m,4) , 1.75 (s, 2, exchange), 
2.15(s,3), 2.45-2.80{m,2) , 3.65(t,2) 
and 7.00-7 .60 (ra,4)ppm. 
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PREPARATION 3 

4-MethvIben2enesulfonic acid. 4- [4- (acetvlamlno) ohenvllbutvl ester 
To a O'C solution of 4.5 g (0.022 mole) 4- (acetylamino)- 
benzenebutanol in 25 ml pyridine, add 8.3 g (0.044 mole} tosyl 
chloride and chill in the refrigerator overnight. Follow the 
progress of the reaction by thin— layer chromatography on silica 
gel (acetonitrile: ammonium hydroxide, 90:10) . At the completion 
of the reaction, pour the reaction mixture onto 500 ml ice water 
and stir for 15 minutes. Extract the aqueous mixture with 3 x 20Qml^ 
•ether. Wash the combined organic layers with IN hydrochloric acid, 
'then with water, dry over potassium carbonate, filter and remove 
the solvent in vacuo to obtain the title compound. 

NMR (CDCI3): 6»1.40-'2.00(m,4), 2.10(s,3), 2.40(s,3), 
2.30-2.80 (m, 2), 4.00(t,2} and 6.90- 
7.90 (m,8)ppm. 
PREPARATION 4 
l-Heptvl-2 , 4 , 5-trimethvl-lfl- imidazole 

Dissolve 16.0 g (0.019 mole) of 2,4,S-trimethyl-l.T- 
imidazole hydrochloride in 125 ml dry N,N-dimethylformamide and 
cool to 0"C. Add 8.75 g (0.218 mole) of sodium hydride (60%). 
stir at 0°C for 30 minutes end then heat reaction mixture to 100 °C 
for one hour. Cool to O'C and then add 18.0 ml (0.114 mole) of 
n-heptyl bromide to reaction mixture. Upon completion of addition, 
heat to lOO^C for four hours, following the progress of the reaction 
by thin- layer chromatography on silica gel (methanol: IM sodium 
chloride, 95:5). At the completion of the reaction, cool to room 
temperature and add 2 ml water. Filter precipitated salts and 
evaporate solvent. 

Dissolve this residue in 200 ml 10% NaOH and then extract, 
into methylene chloride (200 ml) . Evaporate solvent and then dis- 
till in vacuo to obtain the title compound. 

NMR (CDClj): 6=0.90(t,3), 1.1-1. 7 (m, 10) , 2.1(s,6), 2.4 
(s,3) and 3.76 (t,2)ppm. 
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PREPARATION 5 

l-Chlor o~4-ethvnvlben2ene 

Dissolve 276.5 g (0.634 mole) of bromoroethyltriphenyl- 
phosphoniuin bromide in 1800 nl THF and cool to -78*C. Add 67.6 g 
(0.062 mole) potassium tert.-butoxide and stir at -78"C for 2 
hours. Add 89.12 g p-chlorobenzaldehyde in 200 ml THF to cold 
reaction mixture and stir for 30 minutes. Add 142.3 g potassium 
tert.-butoxide and then allow to warm to room temperature. After 
18 hours, add 500 ml saturated aqueous ammonium chloride solution 
and 500 ml H^O and extract with 500 ml diethyl ether. Hash 
organic layer with 2 x 400 ml satvirated aqueous sodium chloride 
solution, dry over magnesiim sulfate, filter and evaporate solvent 
to dryness. Wash residue with 200 ml hexane and filter off pre- 
cipitate. Evaporate hexane and dissolve material in 150 ml hexane! 
methylene chloride (66:33) solution and elute through column 
containing 300 g silica gel (Merck 60-230 mesh) with hexane: 
methylene chloride (66:33) solution. Monitor column chromato- 
graphy using thin-layer chromatography on silica gel (hexane: 
methylene chloride, 66:33). Collect desired fraction and 
evaporate solvent. Distill residue in vacuo and collect fraction 

boiling at 65''C (8-5mmHg) to obtain the title compound. 

PREPARATION 6 

4- (4-Chlorophenvl)-3-butyn-l-ol 

Dissolve 14.2 g (0.104 mole) of l-chloro-4-ethynyl- 
benzene in 35 ml dry THF and cool to -78«»C. Add 49 ml butyl 
lithium to cold reaction mixture and allow to warm to room 
temperature for 2 hours. After 2 hours, cool to -78»C and then 
add 5.8 ml (0.114 mole) ethylene oxide in 20 ml THF. Allow 
to warm to room temperature. Monitor progress of reaction with 
thin-layer chromatography on silica gel (methylene chloride) . 
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After 18 hours, add 150 ml saturated aqueous ammonium chloride 
solution and extract with 150 ml diethyl ether. Wash organic 
layer with 2 x 100 ml saturated aqueous sodium chloride solution. 
Dry organic layer vith magnesium sulfate and then filter, and 
evaporate solvent to obtain the title compound. 

PREPARATION 7 

4-(4..Chloronhenvl)-3-butvn-l-ol 4-methvlben2en« asulfonate (Ester) 
Dissolve 13.3 g (0.0736 mole) of 4- (4-chlorophenyl)-3- 
butyn-l-ol in 70 ml pyridine and cool to 0*C. Add 16 g (0.0837 
mole) of p-toluenesulfonyl chloride and stir in ice bath for 
one hour. Store in freezer over night. Add 200 ml diethyl ether 
and then wash with 3 x 150 ml IN hydrochloric acid. The organic 
layer is then washed with 50 ml saturated aqueous sodium bicarb- 
onate solution and then dried over magnesium sulfate. Evaporate 
solvent to obtain the title compound. 

NMR (CDCI3): 5-2.42(s,3), 2.77(tr2), 4.17(t,2), 7.21 
(s,4), 7.31(d,2) and 7.82 (d,2)ppm. 
PREPARATION 8 

4-(Methanesulfonvlamino) benzenebutanol methanesulfon ate (Ester) 

9.25 g (0.056 mole) 4-aminobenzenebutanol is dissolved 
in 100 ml pyridine and th0 solution is cooled to ea, -lO'C. 
17.33 ml (25.65 g) (0.244 mole) methanesulfonyl chloride is 
added dropwise with vigorous stirring at a rate such that the 
reaction temperature does not rise beyond -5*C. After all 
methanesulfonyl chloride is added, the reaction mixture is 
left in the freezer for two days. The reaction mixture is poured 
onto 300 ml ice water and extracted with 3 x 200 ml methylene 
chloride. The combined organic layers are washed with 1 liter 
cold 5% HCl in 3 portions. The organic layer is dried over 
sodium sulfatei filtered, and stripped. The residue is crystal- 
lized from ethyl acetate/ether to obtain the title compound. 



23 



0131302 



NMR (CDCI3): 6-1.56-1.93 (m, 4), 2.47-2.82 (in,2) , 2.98 

is. 2), 3.02(s,3), 4.07-4.42(ni,2), 7.20 
(s,4) and 7.25 (br s,l)ppm. 
PREPARATION 9 
2, 3-Dic hlorophenvldiazoniuin chloride 

To a suspension of 25 g (0.15 mole) 2,3-dichloroaniline 
in 16 ml HjO, add 39 ml (0.46 mole) concentrated HCl. Stir the 
mixture at room temperature for about five minutes. Cool the 
mixture to -5 to 0»C and add dropwise a solution of 11 g (0.I6 
mole) NaNOj in 30 ml H^O. Stir the resulting solution at -5 to 

0- C for about 30 minutes, then filter the solution into an ice- 
cooled filter flask. Keep the filtrate containing the diazonium 
salt at about 0"C. 

PREPARATICM 10 

1- Chloro-4- (2. 3-dichlorophenyl ) -2-butene 

Suspend 12.3 g (0.09 mole) NaOAcSHjO and 4.6 g 
(0.03 mole) CuClj in 160 ml acetone and 25 ml H^O. Cool the 
mixture to -5 to 0»C. Add 12.4 g (20 ml, 0.23 mole) of condensed 
butadiene. Add the solution of 2,3-dichlorophenyldia2onium 
chloride dropwise, keeping the diazonium salt solution and the 
reaction mixture between -5 and 5«C at all times. When the 
addition is complete, discontinue cooling, and stir the reaction 
mixture at room temperature for about 16 hours. 

Add 160 ml diethyl ether to the reaction mixture and 
stir at room temperature for about five minutes. Separate the 
layers, and wash the organic layer with 2 x 150 ml H^O and 150 ml 
saturated NaCl solution. Dry the organic layer over MgSO^ , 
Evaporate the solvent, and distill the resulting oil to obtain 
the title compound. 

NMR(CDCl3): 6-3.52(d,2), 4.05(d,2), 5.01-6 .27 (m, 2) and 
7 .04-7,52(m,3)ppn. 
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pBT^pf RATION 11 

r yfrlonroPY ^ - -^-^ luor^rb'^nYl methanone 

Add 20.0 9 (0.10 mole) y-chloro-p-f luorobutyrophenone 
dropwise to a methanolic KOH solution (prepared from 9.8 g of 
86X KOH pellets and 60 ml of methanol) . Stir the mixture at 
room temperature for 40 minutes and pour into 100 ml of water 
and then extract with 3 x 30 ml of methylene chloride. Wash 
the methylene chloriae extracts with 3 x 40 ml of water, dry 
over magnesium sulfate and evaporate off the solvent to provide 
the title compound. 

«-^;^yeleDroT^v^-4-fluo rv*^n«^»«"e^^a"Q^ 

Add 3.2 g (0.085 mole) cyclopropyl-4-f luorobenzyl- 

nethanone to 80 ml of 3.2 g (0.085 mole) sodium borohydride 
partially dissolved in absolute ethanol, following the reaction 
by thin-layer chromatography. After about 6 hours at room 
temperature, cool the reaction in an ice bath and add acetic 
acid. Extract the mixture with methylene (3 x 60 ml) wash the 
methylene chloride extracts with saturated aqueous sodium bi- 
carbonate solution, and dry over magnesium sulfate. Evaporate 
the methylene chloride extracts and dry in vaeuo to yield the 
title compound. 

pap^pARATlON 13 

( r) - 1 - U-Ch i ^r-^-i-but^nyT ^ -4-f luorobenzene 

Dissolve 12.8 g (0.077 mole) of a-cyclopropyl-4- 
■ fiuorobenzenemethanol in 60 ml of CHCI3, add 20 ml of concentrated 
HCl and reflux overnight. Separate the two layers, and extract 
the aqueous layer with methylene chloride. Combine the methylene 
chloride extracts with the chloroform layer and wash with sat- 
urated aqueous sodium bicarbonate, and dry over magnesium sulfate. 
Evaporate the organic solvents to yield the title compound. 
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PREPARATION 14 
l-Chloro-4- (2-proDvnvl) benzene 

In a flask containing 59 g (2.43 mole) magnesium 
turnings in 500 ml anhydrous ether under an atmosphere of nitrogen 
add slowly a solution of 465 g (2.43 mole) of 4-bromochloro- 
benzene in 1 liter 4 anhydrous ether. With caution, once the 
Grignard has started maintain slow reflux until all 4-bromochloro- 
benzene has been added. Stir an additional hour and then add 
this Grignard (maintain slow reflux) to a suspension of 170 g 
(2.43 mole) methoxyallene and 69 g of cuprous bromide in 300 ml 
anhydrous ether under Nj. When addition is complete, stir 
another 10 minutes and then add saturated ammonium chloride. 
Decant off the ether solution wash the solid residue with ether 
(3 X 50 ml). Combine the ether extracts and wash with IN HCl. 
saturated aqueous sodium bicarbonate, water and dry over 
magnesium sulfate. Evaporate off the ether and distill the 
residue in vacuo to obtain the title compound (99-.105mmHg) . 

PREPARATION 15 
1 - ( 4 -ChloroDhen V 1 )-2-butvn-l-ol 

Under nitrogen and with cooling, to a solution of 
150.6 g (1.0 mole) l-chloro-4- (2-propynyl) benzene in 600 ml of 
anhydrous ether, add dropwise 400 ml of 2.5M n-butyllithiuni 
(1.0 mole) in hexane. When addition is complete, stir a further 
30 minutes and under add 31 g of para -formaldehyde. Stir 
the mixture in a dry ice/acetone bath for 1 hour. Allow to warm 
to room temperature and then allow to reflux. When the reaction is 
complete, add 400 ml of saturated aqueous sodium chloride. 
Separate the layers and extract the aqueous layer with ether. 
Wash the combined ether solution, wash with water and dry over 
magnesium sulfate. Evaporate off the ether, dissolve the 
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residue in hot cyclohexane which yielded crystalline material . 
the title coinpound. 

PREPARATION 16 
(Z)-l- (4-Chlorophenvl) -2-buten-l-ol 

Under nitrogen, hydrogenate a mixture of 10 g (0.055 
mole) of l-(4-chlorophenyl)-2-butyn-l-ol and 0.6 g Lindlar 
catalyst. Following the reaction via NMR the reaction is complete 
in about two days. The hydrogenation is stopped and the reaction 
stirred under N2 at room temperature overnight. Filter off the 
catalysts, wash with methylene chloride combine the filtrate 
and evaporate to yield the title compound. 

PREPARATION 17 

(2) -4- (4-ChloroDhenvl) -2-bu ten-l-ol 4-methvlbenzenesulf onate 

Dissolve 6.7 g (0.036 mole) of (Z) -1- (4-chlorophenyl) - 
2-buten-l-ol in 100 ml of anhydrous ether, add 3.2 g of powdered 
KOH. Stir the mixture and with cooling add a solution of 
7.0 g p-toluenesulfonylchloride in 30 ml of anhydrous ether. 
Continue to stir with cooling for 30 minutes, then allow to war- 
to room temperature overnight. Filter, wash the filtrate three 
times with saturated aqueous sodium bicarbonate, then with water 
and dry over sodium sulfate. Evaporate off solvents and triturate 
residue with petroleum «th0r. cyclohexane. Recrystallize residue 
from cyclohexane to yield the title compound. 
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PREPARATION 18 
W-Ph«nyl««than««ulfoniald» 

To a 0*C solution of 250 g (2.98 aoU) of anilin* 
and 233.2 g <2.95 mola) of pyrldina in 1.25 L of 
nathylana chlorlda and 319.8 g (2.79 sole) of aathana-* 
aulfonyl chloride dropwiaa. stir tha raaultlng aolutlon 
at 0*C for about 30 ainutaa than wann to aabiant tastpar- 
atura for about 16 houra. Extract tha aixtura with 2N 
aguaoua aodiua hydroxida (4x1 L). Coad>ina tha aquaoua 
axtraota and waah with 1 £ of aathylana chlorlda. Cool 
tha aquaoua layar to about 0"C and aeidlfy with 
eoncantratad hydroehlorio acid until about pH 1. 
Oollaot tha pracipitata and dry to giva tha titla ' 
ccnpound . 

NMR (DM80-dg)» « - 2.97(a,3), 7.10(t,l>» 

7.20(d,2), 7.33(t,2), and 
9.72(br a, Dppn. 

FRBPARATIOW 19 
M-Phanvla thanaaul f onamida 

zn a mannar aiaiilar to PRBPARATZON IB utilisa 
anilina + athanaaulfonyl chlorlda to prepara tha titla 
compound . 
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PREPARATIOH 20 
N- 1 4- ( 2-Chlogp-l-oxoethyl ) phenyl ]nethane«ulfonanide 

in a flask containing 128.4 g (0.7S mole) of N- 
ph«nyln«than«8ulfonamld«f 169.5 g (1.50 nola) of ohloro- 
acatyl ohlorld* In 1 L of mathylana ohlorida under an 
abnoaphara of nitrogen and cooled to about -10 *G add 
300 g <2.25 Bole) of aluminum ohlorlde. Stir the 
resulting mixture for abut 2 hours at -10*C then warm to 
reoA temperature for about 16 hours. Pour the reaetioA 
mixture onto 2 Kg of ice containing 600 mL of 
concentrated hydrochloric add. Collect the precipitate 
and wash with methanol (3x300 mL) and dry in vacuo 
to give the title ccmpound. 

nw (DII80-dg)t im 3.16(8,3), S.15(S,2), 

7.40(d,2), 8.06(d,2), 
and 10.48 (br s, Dpps. 

PRBPARATIOW 21 
H- (4-( 3"Chloro"l-oxopropyl)phenyllmethanesulfonamide 

In a manner similar to PK8PAHATI0N 20 utilising 
N-phenylme thane sulfonamide * ohloropropionyl chloride 
prepare the title compound. 
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EXAMPLE 1 

1- [4- (4-Chlorophenyl)butyll -3-heptvlimida2olium chloride (1:1) 
compound with phthalic acid 

l-Heptyl-19-imidazole (6.67 g, 0.04 mole) and 4>(4- 
chlorophenyl } butyl chloride are heated and stirred at ea. 130°C. 
Follow the progress of the reaction by thin— layer chromatography 
on silica gel (acetonitrile: ammonium hydroxide, 9:1). At the 
completion of the reaction, the mixture is cooled to 20-25''C 
and triturated with diethyl ether to remove any untreated starting 
material. The residue is dissolved in 100 ml of acetone. To the 
acetone solution of imidazolium salt is added a solution of 
phthalic acid (7.52 g, 0.045 mole) in 50 ml of acetone. The 
mixture is warmed to effect complete solution, then the solvent 
is removed in vaeuo. The residue is recrystallized from acetone 
to provide the title compound. 

NMR (DMSO-dg): 6«0 .56-2 . 18 (m,17) , 2.64(t,2), 4.00-4.53. 

{m,4), ea. 5.0-ea. -9.0 (broad,2} , 7.09- 
7.50(m,4), 7.50-7.90(10,4), 7.99(m,2) 
and 9 .70 (m.Dppm. 
EXAMPLE 2 

1- [ 3- (4-Methoxyphenyl ) propyl 1 -3-methylimidazolium bromide 
A mixture of 2.50 g (0.03 mole) of 1-methyl-l.?- 
imidazole and 6.9 g (0.03 mole) of 1- (3-bromopropyl)-4-methoxy- 
ben^ene is heated at 140*C for 1.5 hours. Follow the progress of 
the reaction by thin-layer chromatography on silica gel (methanol: 
IM sodium chloride, 95:5). At the completion, the cooled reaction 
product is triturated thoroughly -with ether and on drying, provides 
the title compound. 

NMR (CDCI3): 6-2-2.09 (m, 4. 5), 3.7(s,3), 4.0(s,3), 4.07- 
4.08tt,2), 6.6-7.2(quar .,4) , 7.4-7.7 
(m,2) and 10.15 (s,l)ppm. 
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EXAMPLE 3 

l-Butyl-3- [3- (4-niethoxvphenyl ) propyl ] imidazolivun bromide 

A mixture of 2.5 g (0.02 mole) of l-butyl-liZ-imidazole 
and 4.61 g (0.02 nole) of 1- (3-broroopropyl)-4-methoxybenzene is 
heated at 140''C for about 1.5 hours. Follow the progress of the 
reaction by thin-layer chromatography on silica gel (methanol: 
IM sodium chloride, 95:5). At the completion of the reaction, 
the cooled reaction product is triturated thoroughly with ether 
and on drying, provides the title cmipound. 

NMIKCDClg): 6-1.0-3.0 (m, 11), 3.3-4 .0 (ra, 5) , 4 .2-4 .8 (m,4) , 
6. 75-7 . 45 (m, 4), 7.7-7.9 (bs, 2} and 10.4 

(SrDppo. 
EXAMPLE 4 

1-Heptyl- 3- [ 3 - (4 -methoxvphenvl ) propyl ] imidazolium bromide 

A mixture of 2.5 g (0.015 mole) of 1-heptyl-lfi-imidazole 
and 3.45 g (0.015 mole) of 1- (3-bromopropyl)-4-methoxyben2ene is 
heated at 140*C for about 1.5 hours. Follow the progress of the 
reaction by thin-layer chromatography on silica gel (methanol: 
IM sodium chloride, 95:5). At the completion of the reaction, 
the cooled reaction product is triturated thoroughly with ether 
and on drying, provides tht title compound. 

NHR(CDCl3): £«0.8-2.8 (m,19) , 3.72(s,31), 4 .15-4 .6 (m,4) , 
6.7-7.2{m,4) , 7 .5-7 .75 (m, 2) and 10.4 
(s,l)ppm. 

EXAMPLE 5 

1- [4- (4-Fluorophenyl) -4-oxobutvll -3-heptylimidazolium bromide 

To 3.83 g (0.019 mole) Y-chloro-p-f luorobutyrophenone 
add 3.19 g (0.019 mole) l-heptyl-lH-imidazoIe and lower the 
mixture into a constant temperature bath set for 140''C- stir 
the mixture for about 26 hours at this temperature. Follow the 
reaction progress by thin-layer chromatography on silica gel 
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(methanol: IM sodium chloride 95:5). At the completion of 
the reaction, triturate the cooled oil with ethyl acetate to 
obtain a white crystalline solid. Dry in vacuo to obtain the 
title compound. 

NMRCCDClj): 6-0. 65-1. 5(br m) + 1.5-3.2(br m,21), 3.8- 

4.1(t,2), 4. 2-4. 7 (m, 2), 6.9-7.4 (br m, 5) 

and 7.4-7.8 (br m,2)ppm. 

EXAMPLE 6 

l-Heptyl-3- [4- (4-methoxyphenyl)butyll imidazolium bromide 

A mixture of 2.5 g (0.015 mole) of l-heptyl-l^T-imidazole 
and 3.66 g (0.015 mole) of l-(4-bromobutyl)-4-methoxybenzene is 
heated at 140'C for about 2 hours. Follow the progress of the 
reaction by thin-layer chromatography on silica gel (methanol: 
IM sodium chloride, 95:5). At the completion of the reaction, 
the cooled reaction product is triturated' thoroughly with ether 
and on drying, provides the title compound. 

NtOKCDClj): 6»0.6-2.2(m,18), 2.3-2.75(br t,2), 2.85- 
3.2(brs,l), 3.7(s,3), 4.05-4.48 (m, 4) , 
6.6-7.2(m,4), 7.52(brs,2) and' 10. 3(s,l)ppnv 
EXAMPLE 7 

l-Heptyl-3-t4- (4-methoxyphenvl)butyll-2-methvlimidazolium bromide 
A mixture of 2.50 g (0.0139 mole) of l-heptyl-2-methyl- 
Ifl-imidazole and 3.37 g (0.0139 mole) of l-(4-bromobutyl)-4- 
methoxybenzene is heated at 140»C for about 2 hours. . Follow the 

progress of the reaction by thin-layer chromatography on silica 
gel (methanol: IM sodium chloride, 95:5) . At the completion 
of the reaction, the cooled reaction product is triturated 
thoroughly with ether and on drying, provides the title compound. 

NMRlCDClj): 6«0 .80-2 .00 (m, 17) , 2.50-2.70 (t, 2) , 2.80 

(s,3), 3.80(5,3), 4.10-4.45 (m, 4) , 6.70- 
7.25(m,4) and 7.70 (s,2)ppm. 
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EXAMPLE 8 

1- [3- { (2, 6-Diroethylphenyl) sulfainoyl) propyl l-S-heptylimidazolium 
chloride 

Combine 15.0 g (0.0919 mole) l-heptyl-l^^-imidazole 
and 25.5 g (0.0974 mole) 3-chloro-N-(2,6-dimethylphenyl)propane- 
sulfonamide and heat for about 24 hours at 130''C. Follow the 
progress of the reaction by thin-layer chromatography on silica 
gel (acetonltrile: anunonium hydroxide, 9:1) . At the completion 
of the reaction, dissolve the resulting cooled oil in 500 ml H2O. 
Extract the resultant solution with 6 x 500 ml hexane. Extract 
aqueous layer with 3 x 500 ml CH^Clj. Wash combined CH2CI2 layers 
1 x 250 ml saturated NaCl solution. Dry the methylene chloride 
solution over Na2^4* Evaporate the CHjClj to provide the title 
compound as an oil . Triturate the oil with Et20 to provide solid . 
Recrystallize by dissolving the solid in a minimum of hot acetone. 
Seed and chill the solution to provide white crystals. 

NHR(CDCl3): 6-0.90-1.50 (m,ll) , 1 .5-2.1 (m, 2) , 2.4 (s, 6), 
2.4-3. 0(m,2), 3 .0-3 .7 (m, 2) , 3 .9-4 .3 (t, 2) , 
4.3-4.9(m,2), 7.0(s,3), 7.2{s,l), 7.89 
(s,l), 9.15(s,l) and 10.0(s,l)ppm. 
EXAMPLE 9 

l-T4-(2. 3-Diehlorophenvl)but vn-3-heptvlimlda2ellum chloride 

A solution of 17 g (0.042 mole) 1-14- (2, 3-dichloro- 
phenyl)-2-butenyl]-3-hepytlimidazolium chloride in 250 ml 
absolute ethanol and 1.5 g 10% Pd/C catalyst are placed in a small 
Parr bottle, and hydrogenated at 25 psi for aa. 2 hours. 
Additional H2 is added as needed to maintain 25 psi pressure. 
The reaction mixture is filtered and the solvent is evaporated 
to provide the title compound. 

WOKCDClj): 6-0.45-1.56 (m,l), 1 .56-2 .34 (m, 6) , 2.86(t,2), 

4.09-4.67 (m, 4) , 6 .90-7 .48 (m, 3) , 7.58(s,l). 

7.74(s,l) and 10.75 (s.l)ppm. 



33 



0131302 



EXAMPLE 10 

l-HePtvI-3~(4~phenvlbutvl)lmida2oliuni chloride comBound 
with Phthal lc acidV 

Combine 5.35 g (0.32 mole) of (4-chlorobutyl) benzene 
and 5.27 g (0.32 mole) 1-heptyl-lff-imidazole, stir the mixture 
at approximately 145'C for about 30 hours. Follow the progress 
of the reaction by thin-layer chromatography on silica gel 
(acetonitrile: ammonium hydroxide 9:1). At the completion of 
the reaction, dissolve the resulting cooled oil in methanol and 
evaporate the solvent. Dissolve this product in 125 ml HjO and 
extract the solution with 5 x 100 ml hexane. Then extract the 
aqueous with 2 x 50 ml methylene chloride. Combine the methylene 
chloride layers and wash with 1 x 100 ml saturated aqueous NaCl 
solution. Dry the methylene chloride extracts over sodium 
sulfate. Evaporate the solvents to obtain l-heptyl-3- (4 -phenyl- 
butyl) imidazolium chloride as an oil. Dissolve the oil in 
approximately 35 ml acetone, and to it add an equimolar amount 
of phthalic acid. Remove the solvents in vacuo to obtain the 
title compound, which may be recrystallized from acetone. 

NMR{DMSO-dg): 5-0.55-1.50 (m,13) , 1.50-2.20 (m, 4 ) , 2.42- 
2.90{t,2), 4.00-4.55(ro,4) , 7.25(s,5), 
7.50-7.80(m,4) , 7.91(m,2), 9.65(s,l) 
and 10.0-13.0 (bs,2}ppm. 
EXAMPLE 11 

1 - [ 4 - ( 4 -Chlorophenv 1 ) butvl 1 - 3 -heotvl imida zol ium d ihvdrooenphospha te 

Dissolve 31 g (0.084 mole) of l-l4-(4-chlorophenyl) - 
butyl] -3-heptylimidazolium chloride in 70 ml of water and add to 
a 450 g of anion exchange resin column (Biorad AG 1-X8, hydroxide 
form). Elute with deionized water until the pH of eluent is 
about 8. Extract the combined eluent with 2 x 250 ml of diethyl 
ether. Adjust the pH of the aqueous solution to about 4 with 
phosphoric acid. 
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Remove the water in vacuo, recrystallize the solid 
residue from acetoni trile, then from 2-propanol to provide the 
title compound. 

NMR (CD3OD): 6«0.80-2.22(m,17) , 2.70 (t, 2), 4.11-4.50 
(m,4), 7.24(8,4), 7 .62-7 .75 (m, 2) and 
9.17 lbs, Dppm. 
EXAMPLE 12 

l-f4-f4- (Aeetvla mino)Dhenvnbutvl1-3-heptvlimidazolium 4.methvl- ' 
benzenesulfonate 

Heat a mixture of 6.23 g (0.017 mole) 4-methylbenzene- 
sulfonic acid 4- (4-acetylaminophenyl)butyl ester and 2.9 g (0.017 
mole) 1-heptyl-lff-imidazole to 80»C, for 5 hours, following the 
reaction by thin-layer chromatography on silica gel (acetonitrile: 
ammonium hydroxide. 90:10). At the completion of the reaction, 
triturate the cooled resultant material with petroleum ether. 
Recrystallize the material from. 25 ml hot methyl ethyl ketone 
with hot filtration, chill and seed to obtain the title compound. 

NMR (DHSO-dg): £«0. 60-1.00 (t, 3) , 1.00-2.00 (br m, 14) , 

2.25(8,3), 2. 30(s, 3), 2.35-2 .70 (t, 2) . 

3.94-4.35(m,4), 6 .90-7 .90 (m, 10) , 9.25 

(8,1) and 9.85 (s,l)ppm. 

EXAMPLE 13 

l-r3- (4-Chlorophenvl)propvll -3-heptYlimidazolium bromide 

A mixture of 2. 0 g (0.012 mole) of 1-heptyl-l.V-imidazole 
and 3.0 g (0.012 mole) of l-(3-bromopropyl)-3-chlorobenzene is 
heated at 115°C for 4 hours, following the progress of the reaction 
by thin-layer chromatography on silica gel (methanol: IM sodiuir. 
chloride 95:5). At the completion of the reaction, the reaction 
mixture is dissolved m water and methanol mixture and it is then 
washed with cyclohexane. The title compound is then extracted 
out of the aqueous solution with methylene chloride and obtained 
by removal of the methylene chloride as the hemihydrate. 



35 

NMR (CDCI3): 6-0. 60-1. 55(m,ll), 1.62-2.10(101)31.3(02 
2.60(in,2), 2.60-3.10 (m, 2) , 4.20-4.55 
(m,4), 7.20(s,4), 7.42(bs,l), 7.70(b5,l) 
and 10.30 (bs,l)ppin. 
5 EXAMPLE 14 

1-f ^ - butvn -3-heDtvl-2-methvl imlda?^ ] jnp 

chloride (1;1) co mpound with Dhtha ;| .ic acid 

To 1.60 q (0.0078 mole) l-chloro-4- {4-chlorobutyl) - 
benzene add 1.40 g (0.0078 mole) l-heptyl-2-methyl-lfl_iniidazole. 
10 stir the solution for one hour at about 120"C. Cool and 

triturate the oil with 10 ml EtOAc. followed by 2 x 10 ml petro- 
leum ether, followed by 10 ml diethyl ether. Dissolve the oil 
in HeOH, and elute through a 1" bed of flash chromatography 
silica gel (Baker) with MeOH. The solvent is removed to yield 
15 an oil. Add to 0.64 g of the oil. 10 ml acetone and 0.51 g 
(0.0031 mole) phthalic acid. Remove the acetone in vacuo. 
Recrystallize the residue from acetone, filter and dry in vaeuo 
to yield the title compound as a 1.25 hydrate. 

NMR (CDClj+DMSO-dg) : 6-0. 73-2. 17 (br m, 17) , 2.73(s,3), 
20 4.00-4.47(br m,4), 7.25(s,4) and 

7.40-7. 87 (br m,6)ppm. 
EXAMPLE 15 

1- r 4- (4-Chlorophenvl ) butvll -2 . 3-dimethvlimidagQl ium chlnr i j Ho 
To 4.77 g (0.023 mole) l-chloro-4- (4-chlorobutyl) - 

25 benzene add 2.23 g (0.023 mole) 1, 2-dimethyl-lff-imldazole. 

Stir the solution for three hours at about 115"C. Follow the 
progress of the reaction by thin-layer chromatography on silica 
gel (MeOH: NaCl (IM) . 92:8). At the completion of the reaction, 
cool to obtain an oil- Triturate the oil with petroleum ether 

30 until a solid precipitates. Recrystallize the solid from MeOH/ 

acetone; filter and dry in vacuo to yield the title compound 

as a monohydrate. 

NMR {CDCl3+DMS0-dg) : 6=1.43-1.93 (br m, 4) , 2.43-2.83 

(br m,2), 2.67(s,3), 3.83(s,3), 

35 4.22(t,2), 7.23(s,4) and 7.72 

(s,2)ppm; H2O at 3.3ppm. 
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EXAMPLE 16 

1" [2- I(2,6-Din>ethylphenvl)sulfainovl]ethyl]-3-heptyliniidazolium 
bromide 

Combine 3.46 g (0.019 mole) 1-bromoheptane and 5.16 g 
(0.018 mole) N>(2,6-dimethylphenyl)-2-{l«-imidazol>l-yl]ethane 
sulfonamide in 10 ml DMP and heat to 100"C. Follow progress of 
reaction by TLC on silica gel (acetonitrile: ammonium hydroxide, 
9:1). After about 10 hours, allow reaction mixture to cool to 

room ten^erature. Pour the reaction mixture into 50 ml and 
extract with 1 x 25 ml ether to give a white precipitate in the 
aqueous layer. Filter and recrystallize the precipitate from 
.acetone to provide the title compound. 

NHXt: (DMSO-dg): 5«0.60-1.5S(m,ll) , 1.55-2.05 (m, 2) , 

2.40(s,6), 3.70-4.05{t,2) , 7.18(s,3), 
7.85-8.10 {m,2), 9.20-9.40(bs,l) and 
9.50 (s,l)ppm. 
EXAMPLE 17 

(g)-l-r4- f4-ChloroDhenvl)-2-.butenvn-3-hepvtllmldazolium chloride 
(1;1) compound with phthalic acid 

A mixture of 1.65 9 (0.01 mole) of l-heptyl-l£- imidazole 
and 2.00 g (0.01 mole) of (r)-l-chloro-4-(4-chlorophenyl)-2-butene 
is heated at 105 °C for about two hours, following the progress of 
the reaction by thin-layer chromatography on silica gel (methanol: 
IH sodium chloride, 95:5). At the completion of the reaction, the 
reaction mixture is dissolved in water and it is then washed with 
cyclohexane. The imidazolium salt is then extracted out of the 
aqueous solution with methylene chloride and obtained by removing 
the organic solvent. 

A solution of 0.39 g (2.34 mmole) of phthalic acid and 
0.86 g (2.34 mnrole) of (E) -l-t4- {4-chlorophenyl) -2-butenyl] -3-heptl 
imidazolium chloride in acetone is evaporated and then triturated 
with ether, filtered to obtain the title compound. 
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NMR (CDCI3): 6«0.55-2.15(m.l3) , 3 . 20-3 . 45 (d , 2 ) , 4.15- 
4.55(t,2), 4.90-5.10(d,2) , 5.70-6.25- 
(m,2), 6.90-7.40 (m, 10) and 10. 30 (s, 2)ppni 

EXAMPLE 18 

A. 1- [4- (4-Chlorophenvl)butyll-3-propvlimidazoliuin chloride 

Add 7.13 g (0.035 mole) of l-chloro-4- (4-chlorobutyl) - 
benzene to 3.52 g (0.032 mole) of 1-propyl-ltf- imidazole and heat 
to 130*C for 18 hours. Follow the progress of reaction by NMR 
(CDCI3} . At the completion of the reaction, cool to room temper- 
ature to obtain the title compound. 

B. 1- [4- (4-Chlorophenvl)butvll-3-propvliTOidazoliu m dihydrogen- 
phosphate 

Dissolve 10 g (0.032 mole) of 1-14- (4-chlorophenyl)- 
butyl]-3-propylimidazolium chloride in water and pour onto column 
containing 50 g anion exchange resin (BIO-RAD hydroxide form AG- 
(1-X8) . Elute column with water and collect eluates having pH>9. 
Wash these eluates with 50 ml methylene chloride. Titrate sample 
to pH=5 with lOX phosphoric acid and from pH«5 to pH»4.5 with 
1% phosphoric acid. Evaporate aqpieous solution to dryness and 
recrystallize from isopropyl alcohol to provide the title 
compound . 

NHR (D2O}: 6Bl.04{t,3), 1.35-2.38(m,6), 2.70(t,2), 

4.12-4.50 (m, 4) , 7.21(8,4), 7.43-7.66 (m, 2) 
and 7.80 (br s,l)ppm. 

EXAMPLE 19 

A. l-Cvelohexvlmethvl-3- \ A- (4-chloroohenvl)butvllimidazolium 
chloride 

Add 6.55 g CO. 03 mole) of l-chloro-4- (4-chlorobutyl) - 
benzene to 4.81 g (0.293 mole) of l-cyclohexylmethyl-lS-imidazole 
and heat at 130 °C for 18 hours. 
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Follow the progress of reaction by NMR (CDCl^) • At the 
completion of the reaction, dissolve reaction mixture in methanol: 
water (1:1) mixture and then wash with 260 ml cyclohexane. Extract 
aqueous layer with 200 ml methylene chloride and evaporate to pro- 
5 vide the title compound.- 

B. l-Cyclohexylmethyl-3- [4- (4-chlorophenyl}butyl] iroidazolium 
dihydrogenphosphate 

Dissolve 7.58 g (0.021 mole) of l-cyclohexylmethyl-3- [4- 
(4-chloropbenyl)butyi]imidazolium chloride in water and pour onto 
10 column containing 50 g emion exchange resin (BIO-RAD hydroxide forid 

AG-1-X8)- Elute sample through column with water and collect 
eluates having pH^9. Wash these eluates with 50 ml methylene 
chloride. Titrate sample to pH=5 with 10% phosphoric acid and 
from pHaS to pHs4.5 with 1% phosphoric acid. Evaporate aqueous 
15 solution to dryness and recrystallize from isopropyl alcohol 

to provide the title compound. 

NMR (DjO): 6-0.90-2.30 (m, 15) , 2.68(t,2), 4.05-4.58 (m, 4) , 
7.21(s,4), 7.60(br s,2) and 8.95(br 5,l)ppm. 
EXAMPLE 20 

20 l-Heptyl-3- I 4- (4-methoxyphenyl) butyl) -2 , 4 , 5-trimethyl imidazolium 

bromide 

Add 3.23 g (0.0133 mole) of l-(4-bromobutyl)-4-methoxy- 
benzene to 2.77 g (0.0133 mole) of l-heptyl-2, 4, 5-trimethyl- 1#- 
imidazole and heat at 125''C for two hours. Follow the progress of 
25 the reaction by thin-layer chromatography on silica gel (methanol: 

IM sodium chloride « 95:5). At the completion of the reaction, 
dissolve the cooled reaction mixture in 100 ml vater and then wash 
with 100 ml cyclohexane. Extract aqueous layer with 150 ml methy- 
lene chloride and evaporate to provide the title compound. 
30 NMR (CDCI3): «»0.69-2.07(m,17) , 2.30(2,6), 2.60 (t, 2), 

2.82(2,3), 3.80(s,3), 3. 95-4 . 35 (m, 4 ) and 
6.70-7.20 (m, 4) ppm. 
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EXAMPLE 21 

1 - [ 4- ( 4-Chlorophenvl ) butvl 1 -3 - methvI imi dazol ium phi nf jiri*. 

Combine 6.1 g (0.03 mole) l-chloro-4- (4-chlorobutyl) - 
benzene with 2.5 g (0.03 mole) 1 -methyl -Ifl-imidazole and heat 
at 120*C, following the course of the reaction by thin-layer 
chromatography on silica gel (methanol: IM sodium chloride. 
95:5). At the completion of the reaction, cool and triturate 
with ether, collect the solid and recrystallize. from 50 ml hot 
acetone to obtain the title compound. 

NMR (CDCI3): ««1.35-2.30(m,4), 2.60(t.2), 4.05(s,3), 
4.35(t,2), 6.80-7.80(m,6) and 10.55 
(SfDppm. 
EXAMPLE 22 

l-[4-{2, 3-PichloroDhenvH-2-bufenvn-3->.«>T >tvlimida7.oliuni 4- 
methvlbe nzenesulfonat-e 

5.0 g (0.021 mole) l-chloro-4- (2. 3-dichlorophenyl) -2- 
butene and 3.5 g (0.021 mole) 1-fieptyl-lff-imidazole are dissolved 
in 40 ml acetonitrile and heated at reflux for about 24 hours. 
The reaction is followed by TLC on silica gel (EM) in acetonitrile: 
ammonium hydroxide. 9:1. visualized by UV and iodoplatinate. 
The solvent is evaporated and the residue is taXen up in 100 ml 

and washed with 4 x 35 ml ether. To the aqueous layer is 
added 15 ml saturated aqueous NaCl, and the aqueous layer is 
extracted with 3 x 100 ml methylene chloride. The combined 
organic layers are dried over magnesium sulfate, filtered and 
stripped to yield an oil. The oil is chromatographed on a 
column prepared from a ten-fold excess of anion exchange resin 
(BIO-RAD 1-X8. 20-50 mesh, hydroxide form) and eluted with 
deionized water. The basic fractions are pooled and titrated 
to pH 7 with a concentrated aqueous solution of p-toluenesulfor.ic 
acid. The water is evaporated by azeotroping with acetonitrile 
and the resulting oxi is crystallized from acetone-ether to 
yield the title compound. 
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NMR (CDCI3): 6-0.54-1.45 (in, 11), 1.45-2.0 (iti, 2) , 2.31 

(8,3), 3.50(d,2), 4.15(t.2), 4.83(d,2), 
5.52-6.27 (in, 2), 6.95-7.53 (m, 7) , 7.75 
(br s,l}, 7.87(br s,l} and 9.80(br 8,1) 
ppm. 

EXAMPLE 23 

(* ) ,1. r 2-Hvaroxv-2- f 4- f fmefchanesulf onvl ) a mlnol phenvl 1 ethvl 1 -3- 
methvlimldazolitun iodide 

Heat a solution of 4.0 g (14.2 mmole) of (i)-N-[4- 
Il-hydroxy-2- (Iff-imidazol-l-yl) ethyl] phenyl Jmethanesulfonamide. 
2 ml (32.1 mmole) of iodmnethane and 50 ml methanol in a glass 
pressure tube to 80*C for 24 hours. Remove the solvent in vacuo. 
Crystallize the residue from acetone. Recrystallize from acetone 
to provide the title compound. 

NMR (CF3CO2D): 6»3.2(s,3), 4.0(s,3), 4 . 5-5. 0 (m,2) , 

5.3-5.6{n,l), 7.2-7.6(m,6) and 8.8 
(m,l)ppm. 
EXAMPLE 24 

In a manner similar to Example 16 using acetonitrile the 
following compounds are prepared: 

(a) 4-chloro-l- (4-chlorophenyl)-(r)-l-butene + 1-heptyl-lff- 
imidazoleal- (4- {4-chlorophenyl) - (£) -3-butenyl ] -3-heptyl imid- 
azoiium chloride. 

(b) 4-chloro-l-methylbutanol 4-methylbenzenesulfonate (Ester) + 1- 
heptyl-l/;-imidazole=»l- [4- (4-chlorophenyl) -1-raethylbutyl ] -3- 
heptylimidazolium 4-methylben2enesulfonate. 

EXAMPLE 25 

In a manner similar to Example 18 the following 
compounds are prepared: 

(a) 1- (5-bromopentyl)-4-chlorobenzene + l-heptyl-lff-imica2ole= 
l-[5- (4-chlorophenyl)pentyl]-3-heptylimida201ium dihydrogen- 
rhosphate. 



(b) l-chloro-4-(2-chlorophenyl)-2-butene + l-heO:^J31|/00.gazole 
1-14- (2-.chlorophenya ) -2-butenyl] -a-heptylimidazolium dihydro 
genphosphate . 

(c) l-chloro-4-(4-chlorobutyl) benzene + l-butyl-l^-imidazole = 
l-butyl-3-[4- (4-chlorophenyl)butylJiinidazolium dihydro- 
genphosphate. 

(d) l-chloro-4«-(4-chlorobutyl)ben2ene + l-r4-(4-chlorophenyl)- 
butyl-lJ?- imidazole - l,3-bi«I4-{4-chlorophenyl)butylJ- 
imidaeolium dihydrogenphosphate. 

(e) 4-(4-chlorophenyl)-3-butyn-l-ol 4-methylbenzenesulfonate 
(Ester) + l-heptyl-lJ7-imidasole « l-[4-(4-chlorophenyl) -3- 
butynyl] -3-heptyliraida2oliuin 4-methylben2enesulfonate. 

EXAMPLE 26 

In a manner similar to Example 20 with further eon- 
version to the dihydrogenphosphate the following compound is 
prepared : 

(a ) 4- ( (methanesulf onyl ) amino] benzenebutanol methanesulf onate 

(Ester) + l-heptyl-lJ7-iraidazole « l-heptyl-3- {4- [4- [ (methyl- 
sulfonyl ) amino] phenyl] butyl ] imidazoliuni dihydrogenphosphate. 

EXAMPLE 27 

(g)-l- [4- (4-Fluorop henvl)-3-butenvll-3-heptvlimida2Qliuffi 
dihyrogenphosphate 

Combine 4.62 g (0.025 mole) of 4-(4-fluorophenyl)-3- 
butenyl chloride and 4.16 g (0.025 mole) of l-heptyl-l/z-inidazole 
and heat at 120»C for about 8 hours, following the reaction by 
thin-layer chromatography. Dissolve the reaction in water and 
extract thre^ times with ether. Then extract the aqueous 
portions with methylene chloride (10 x 30 ml) . Wash the methylene 
chloride with water, dry over magnesium sulfate and then evaporate 
off the organic solvent. The residue is converted to the title 
compound as exemplified in Example 18 B. 

NMR(D20): 6«0.86(t,3), 0.92-1.14 (m, 6) , 1.14-1. 30 {m, 2) , 
1.60-1.75(m,2), 2.80(q,2), 4.18(t,2), 4.46 
{t,2), :.14-6.34(m,2), 7.11(dd,2), 7.40 
(dd,2), 7.52(s,l), 7.62(s,l) and 8.84 
(s,0.7)ppm. 
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EXAMPLE 28 

(Z) -1- [4- (4-Chlorophenyl) -2-butenyl) -a-heptyllmidazolium 4- 
methylbenzeneaulf onate 

Add 3.37 g (0.01 mole) of {Z)-4-(4-chlorophenyl)-2- 
buten-l-ol 4-methylbenzenesulf onate (ester) and 1.50 g (0.009 
mole) of l-hepytl-lff-imidazole in 40 ml of acetonitrile and 
stir at room temperature for two days. Evaporate the acetonitrile 
and triturate the residue with hexanes and ethyl acetate to 
yield a solid. Reerystallize from ethyl acetate to provide the 
title compound. 

EXAMPLE 29 

(2) -1- [4- (4-Chlorophenyl) -2-butenyl] -3-heptylimidazolium dihydro- 
genphosphate 

Dissolve 2.7 g (0.005 mole) of (2)-l-I4-(4-chlorophenyl)- 
2-butenyll-3-heptylimidazoliuffl 4-nethylbenzenesulfonate in 25 ml 
of nethanol/water (80/20) mixture and pour onto column containing 
8 g of anion exchange resin (BIO-RAD AG-1-X8, hydroxide form). 
Elute the column with water, and collect eluate having pH>8. 
Hash the eluate with ether. Titrate the aqueous solution to 
pH«5.0 with 10% phosphoric acid and from pH-5 to pH»4.5 with 1% 
phosphoric acid. Lyophilize to dryness and reerystallize from 
acetonitrile to provide the title compound. 

NHR(D20): 6«0.94(t,3), 1.32(brs,8), 1.80-1.97 (m, 2) , 
3.63(d,2), 4.26(t,2), 5.05(d,2), 5.95- 
6.08(m,l), 6.19-6.34(m,l) , 7.27(d,2), 
7.40(d,2}, 7.60+7.61(28,2) and 8.76 
(s,l)ppm. 
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BXAMPLB 30 

3~Methyl-l- [ 2- f 4- ( (n athylauHonYl ) anino) phenyl } 
oxoethyl ^..lH-iiiiida«olium ohlorida 

H««t a mixture of 160 g (0.C46 bo1«) of N-[4-(2. 
chloro-l-oxo«thyl)ph«nyll«ethane»ulfonainld0, 55.7 g 
(0.678 apla) of l-n«thyl-lH-l«id««ola and 2.1 l of 
aeatonltrlla at reflux for about 16 houra. Cool the 
mixture to room temperature and collect the aolld and 
waah with 2 L of acetonltrile. Drying provldea the 
title compound r which may be recryatalliaed fron aqueoua 
ethanol . 

mm (Wiao-dj), « - 3.l4(e,3), 3,95(e,3), 

S.98(a,2)r 7.36(d,2), 
7.69(t,2), 7.76(ta)r 
8.02(d,2), 9.06(m,l)r and 
10.C6(br a^jppa. 

EXAMPLE 31 

m a manner aimilar to BXAMPLB 30 the following 
ccmpounda may be prepared t 

(a) M- [4- { 2-chloro-l-oxoethyl > phenyl J methane- 
aulfonamlde + 1,2-dimethyl-lH-imidaaole - 2,3-dimethyl- 
1- [ a- 14-{ (methylaulfonyl) amino) phenyl) -2-oxoethyl] -ih- 
imidazolium chloride 
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( b ) H- [ 4- ( 2-ehloro-l-oxo«thyl ) phenyl J mtthane- 
sulfonamid* l-«thyl-lB- imidazole - 3-«thyl-l<-[2-{4- 
( (nethylsulfonyl ) amino) phenyl] »2-oxo«thyl] -IH- 
Imldaiollun chloride 
5 (c) II-[4-(2-ohloro-l-oxoathyl)phenyl]atbhane- 

sulfonanlde * l«{l-nethylathyl-lB-iaidasola > 3-(l- 
methylethyl )-l- [2- 14-( (methylaulfonyl ) anlno)phenyl] - 
2-oxoethyl]-lH-iiBidaxoliuB chloride 

( d } N- ( 4-( 2-ehloro-l-oxoethyl } phenyl] ethane* 
10 aulfonanide + l-nethyl>lB-imidasole > l-[2~[4-( (ebhyl- 
aulfonyl } aiBlno}phenyl] •2>oxoethyl] -S-aethyl-lH- 
imidasolivas chloride 

( e) N- [4-{ 3-chloro-l-oxopropyl }phenylInethBne- 
aulfonaalde -f l-nethyl-lH-imldasole « 3-4n«thyl-l-[3- 
15 [4~( (methylsulfonyl) amino) phenyl] -3-oxopropyl-lB- 
inidaiolium chloride 



EXAMPLE 32 

< ± ) - 1» [ 2-Hydgoxy- 2* 14- < (nwthyl buI fonyl ) mlno ) phenyll - 
ethyl] -S-nethyl-lH-inidaiolium chloride 

20 A aolution of 152.3 9 (0.463 mole) of S-nethyl^l- 

[2- [ 4- ( (methylaul f onyl ) amino) phenyl] -2-oxoethyl] -IR- 
Inidaaolium chloride in 1 L of dietilled water and 
7«62 g 10% Pd/C eatalyat are placed in a 2 L Parr bottle 
and hydrogenated at 50 pel pressure for ca. 5 hours. 

23 Additional i> added as needed to maintain 50 pel 
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pre«sur9. Th« reaction mixture ia filtered and the 
solvent it evaporated by aseotroplng with ethanol to 
provide the title conpound, which nay be reoryatalliaed 
from aqueous ethanol • 

NKK (DH80-d^)i 6 - 2.98(s,3), 3.87<«,3)r 

4.11(m,l), 4.22(m,l)r 
4.91{n,l}, 6.10(d,l), 
7.23(dr2)r 7.37(d,2), 
7.71(d,2}r 9.16(8,1) » and 
9«84(tfl)ppm. 

EXMIPLB 33 

in a manner similar to BXANFLB 32 the following 
conpounda are prepared! 

( a ) 2 , 3<-d imethyl-1- [ 2- 1 4- ( (methylsulfonyl ) amino) - 
phenyl] -2>oxoethylI-lB-imidaselium ehleride H2 ■ (-)- 
2 f 3-dimethyl-l- [2-hydroxy2- 14<>( (methylsulfonyl ) amino) - 
phenyl] ethyl] olR-lmldasolium chloride 

( b ) 3-ethyl-l- 1 2- [ 4- ( ( methylsulfonyl ) amino ) phenyl ] - 
2>oxoethyl]-lB-imidasoli« ehlorids Hj ■ (t)'"3-ethyl- 
l-[a-hydroxy-2-[4-( (methylsulfonyl) amlAO)phenyl] ethyl] - 
Ig-inldasollum chloride 

(o) 3-(l-methylethyl)-l'-[,2-[4>( (methylsulfonyl) - 
anino)phenyl]-2-oxoethyl]-lB-imidaxolium chloride * 
( t ) -1- [ 2->hydroxy-2- [47( (methylsulfonyl ) amino) phsnyl] - 
ethyl] -3-( l-methylethyl)-lB-imldasoliuB chloride 
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(d) l-[2-[4-( (•thylaul£onyl)«niino)phenyl]-2-oxo- 
ethylI-3-iBethyl-lH-l«lda«ollum chlorlda + - 

ra- r4-r (•thviaulfonyl ) ajjiino)phanyl1 -2-hydro»yethyn - 
3-methyl-lH-lmida2ollum chloride 

5 <8) 3-nathyl-l- 13- t4-((nethylBul£onyl) amino) - 

phanyll-3-oxopropyl-lH-lalda«oliuBi ohlorida + " (±)- 
1- [ 3-hydroxy-3- 14-( (mathylaulfenyl ) amino) phanyl] propyl] - 
3-methyl-lH-iBidaxolium ohlorida 

EXAMPLE 34 

10 l-[2-(4-Aininophenyl)athyl1-iH-inldaaola 

A aolution of 10 g (0.04< awla) of l-l2-(4-nltro- 
phanyDathylJ-lH-imidaaola In 100 ml c£ athanol, SO mL 
of 10« aqueoua hydrochloric acid and 1.0 g of St Pd/C 
oatalyat ara placad in a amall Parr bottla and 

15 nyorogenataa ac du pei praaaure cor aoout 24 hoiira. 

Additional Bj ia addad aa needad to maintain 50 pai 
praaaura. Tha raaetion nixtura ia £11 tared and the 
solvent ia concentrated in vacuo . The raaidua is 
diaaolved In 100 mL of water and made baaie (pR 9) with 

20 potaaaium carbonate. Extract the aqueoua mixture with 

methylene chloride (2x100 mL) and combine. Evaporation 
of the advent yielda the title compound. 
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EXAMPLE 35 

l-[2-[4-[(Methvl>ui fonyi)amlnolph«nvlUthvll-ia- 
inidaaiole 

TO a -lO-C BOlutlon of 8 g (0.064 nola) of i-(2- 
{4-aalnophenyl)«thyll-iH-li»id««ol« and lo nL krlethyl- 
•alne in 200 mL of atthylana ohlorida add 5 mL of 
methanasulfonyl chlorida dropwlaa. stir tha raaultlng 
Bolutlon at -10»C for about 30 ninutaa than wazn to 
anbient taraparatura for about 30 ninutaa. Haah tha 
raactlon nlxtura with watar (2x100 aL). Bxtract with 
10% aquaous sodium hydroxide (2x50 aL). Tha oeoblnad 
aquaoua axtraeta ara nautraliaad with anaonlua chlorida 
than axtraotad with aathylane chloride (2x100 aL) and 
conbinadt Ramova tha lolvant in vacuo to provide tha 
tltla compound r which nay ba racryatalliaad frca tatra- 
hydrofuraa. 

NMR (CFjCOOH)! « - 3.1-3.S(a,5) , «.4.4.8(t,2} , 

7«l-7.6(«,S}r And 8.4(B,l)ppm. 

EXAMPLE 36 

3-ltothyl-l- [2- [4^( <««feh vlsulfonvl^amlne) Dhanvll .thyi] - 
iH-inidaaol iun iodida 

Heat a aixtura of 5 g (0.019 aola) of N-t4-t2-(lH- 
imidazol-i-yl)athyl] phenyl] nathaneaulfonaalda, 5 aL of 
iodooathana and 25 aL Of aathanol in a prasaure tube at 
7S«c for about 24 houra. Cool tha aixtura to rooa 
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temperature and renove the eolvents In vacuo , slurry 
the residue in acetone (5Q nL) and filter and waah with 
acetone (lOO mL). Drying provides the title compound* 
which may be reoryatalllaed from methanol. 
5 NMR {CPgCCWD)! 6 - 3. 15-3.55(m,5) » 4,05(a,3), 

4.45-4.85(t,2), 7.20-7.S5(m,6) , 
and B*65(afl)ppm. 

BXAMPLg 37 

(- > -1- f 2-Hvdroxv2- [4-f (aethyleulf onyl ) amino) ph<nvl1 - 
10 ethyl] -lH-imida«ole 

Beat a mixture of 30.83 g (0.097 mole) of (t)-l-l2- 
hydroxy-2- 14-( (methyleulfonyl) amino) phenyl] ethyl-lH- 
imidaaole hydrochloride and 5.24 g (0.097 aole) of 
•odium methylate in 100 ML of methanol and filter hot 
15 through 300 g of alumina (Piaher, neutral r activity 

ZZZ). Wash the alumina with 20% methanol In methylene 
chloride (200 hL). Concentrate the filtrate in vacuo 
to afford the title compound. 

MHR (DMSO-dg)i « - 2.95(B,3), 4.03(m,l), 
20 4.13(m,l), 4.79(B,1), 

5.€9(d,l), 6.82(arl)r 
7.10(a,l)» 7.16(d«2), 
7.28(d,2), 7.4?(s,l), and 
9.74(8,l)ppn. 

25 7.70(B,1), 9.02(atl)* 

9.77(s,l) and 14.30(br s,l)ppa. 
[a] 23 , +14. 9» (c, 1.93, 2H aqueous HaOH) 
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EXAMPLE 38 

(•)-)-l"l2- Hydroxv-2-f4-((methyltulfonyl)awlno)ph>nyll> 
•thyl l-lH -lnida iol€-d"7f7-d iiBdthvl-2-oxoblcvolQf 2.2.1) - 
h»ptan«-l"Bethaneautfon«t» 

Beat « mixture of 27.3 g (0.097 aola) of (±}-l- 
[2-hydroxy-2- [4-( (methylaulf onyl )ainino>ph«nyl J ethyl J - 
Ig-lmldasole, 22.5 8 (0.097 nolo) of d«7,7-dinetDyl-2- 
oxobicyelo{2.2a]heptana-l-nethaneaulfonlc acid in 
200 OIL of water and 200 nL of ethanol to effect complete 
aolutionf then remove the aolvent in vaouo . Seoryatal- 
liie the residue from methanol and recryetalllie the 
resulting crystal a 3 mora times from aquaoua methanol to 
provide the title compound. 

NHR (DMSO-dg)t S - 0.75(8,3), 1.05(s,3>, 

1.2«-1.29(ffl,2)r 1.83-1.93(n,2), 
1.97(t,l)# 2.i0(m,l), 
. 2.37(d,l), 2.98{mrl), • 
3.87(d,l). 2.9B(i,3), 
4.20-4.45(m,2)» 4.92(br d,l), 
5.92(br B,l), 7.20(d,2), 
7.35(d,2)r 7.65(S,1), 
7.70(Srl), 9.02(S,1), 
9.77(a,l) and 14.30<br s,l)ppm. 
la]^^ • ■t-14.9' (C, 1.95. 2N aqueous HaOB) 
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EXAMPLE 39 

{-)-!-[ 2-Hydroxy 2- [ 4-( tiiwthyl»ultonyl ) amino) phenyl J - 

•thvll-lH«taid«zol«-l-7,7-diin»thvl"2-'OxobicycloI2»a.ll- 

h«ptan«"l«-wthan««ulfonate 

H«at a jnixtUM o£ 11.05 fl (0.039 mola) of (+)-l-[2- 
hydroxy-2- [4- ( <Bethylsul£onyl ) amino) phenyl] ethyl] -iH- 
ifflidaaola, 9.12 g < 0.039 mole) of l-7*7«diBethyl-2-oxo- 
bicyclQ[2.2.1]heptane-l-mdthane8Ul£onie acid in 100 mL 
of water and 100 aL of ethanol to affect conplete 
aoution, then remove the aolvent In vacuo . Keerystal- 
Use the residue from methanol and reeryetalliee the 
resulting crystals 3 more times from aqueous methanol to 
provide the title compound. 

NMR (DHSO-dg)t 6 ■ 0.74(8«3)r 1.05(B,3)f 

1.24-1.29(m,a)* 1.76-l.fl2(«f2)f 
1.93(trl)r 2.20(n»l)* 
2.37(d,l)i 2.67(n,l), 
2.87(d,l)f 2.98(B*3), 
4.22-4.40<m,2), 4.92(brd,l), 
5.96(br S,l)f 7.20(d,2), 
7.34(d,2), 7.65(afl)f 
7.69(B,1), 9.01(arl)f 
9.77(a»l)r and 
14.30(br s,l)ppm. 
tol" ■ -14.9' (C» 1.95, 2N aqueous NaOH) . 
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BXAHPLB 40 

in « manner sinilar to Ixanple 37, th« following 
compounds nay ba praparedt 

(a) {+)-l-l2-hydroxy-2-t4-( (mathyXauX fonyl) amino) - 
5 Ph*nyX]athyl}-XR-lmidazola-d-7»7-diBathyl-2-oxobloyolo- 
l2.2.1]haptana-l«>msthandsul£onat« + sodium mathyXate « 

('>-l-I2-hydroxy-2-[4-((mathylBul£onyX)amino)phanylJ- 
•thyl) -IB-Iaidasola 

lalj^ - -59.5- (C, 1.715, IIJ aquaoua HCl), 
ib> {-)-l-l2-hydroxy-2-[4-((Bathyl8ul£onyl)amlno)- 
phanyl] athyl J -lH-imida«ola-l-7 , 7-diaathyl-2-oxoblcyclo- 
[2.2.X]haptana-X-nathanaauX£onata * sodium mathoxida « 
{+)-!- [2-hydroxy-2-t 4- ( (mathylaul£onyl)amlno)phanylJ- 
athyl-lH-lnidaiola 

15 lolj^ - +59. ?• (C, X.740, IK NaOH) 
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We Clatia: 



1 



A compound of the fortoulat 





R$ 



(CH2)jj-Y-(CH2)p-N 



N-R 



wherein R « straight or branched chain alkyl having 1-12 carbon 



RiiRzfRs " hydrogen, a straight chain alkyl group of 1-4 carbon 



Rb,Rs * hydrogen, halogen, hydroxy, lower alkyl, lower alkoxy, 
cyano, nitro, carbamoyl, lower alkylcarbamoyl , lower 
alkanoylamldo. sulfantoyl, substituted sulfamoyl. sulf- 
amoylamino. N-lower alkylsulfamoylamino, lower alkyl- 
sulfonamido, substituted lower alkylsulfonamido, tri- 
fluoromethanesulfonamldo. ureido, N-lower alkylureido 
or when taken together on adjacent carbon atoms of the 
ring to which they are attached may be Joined to form 
the methylene dioxy moiety; 
R, » hydrogen, halogen, hydroxy, straight chain alkyl of 
1-6 carbon atoms, lower alkoxy, cyano and carbamoyl; 



atoms , cydoalkyl (lower) alkyl , 





atoms. 
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A - phenyl, furanyl, pyridinyl, pyrrolyl, thiazolyl, 

oxazolyl, the benzo derivatives of the foregoing and 
thiadlazolyl; 

n - 0-2, 

P - 0-5, 

t - 1-5 , 

y - methylene, hydroxymethylene, arylraethylene , substituted 
arylmethylene, phenylene, ethynylene, — fl?— , 

— CH— CH- , ^ carbonyl. >N-Ru, -11HSO2— , 

— SOjNH— wherein R, , R, is hydrogen, C,-C, lower 
alkyl or taken together form a 5 or 6 membered ring; 
R«, Rio is C^-C^ lower alkyl, or taken together 
may form a 5 or 6 membered ring or either may by 
hydrogen if the other is C^-C^ alkyl; R,, is hydrogen, 
lower alkyl, cyano and carbamoyl, 
with the provisos that: 

(a) when Y is >N-R,,, — SOjMH— , —NHSOj— , then p must 
be an integer of 2-5, 

(b) when y is hydroxymethylene then R cannot be 

R* 

J)2>-(CH2)^-V-(CH2)p~ 
Rj 

Rt R. 

(c) when Y is methylene, ethynylene, — c— , -c-c'' 

^ '^Ri 

then p must be an integer of 1-5, 

(d) when the sum of the carbon atoms in the chain n, Y, p 
is 2 then both and R, cannot be hydrogen, 

(e) when Y is carbonyl then both Ri, and Rs cannot be 
hydrogen; 

Z - halide, tosylate, sulfate, phosphate, methane- 
sulfonate, and the molecular compounds of the foregoing quaternary 
salts with aromatic dicarboxylic acids. 
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-2- 

A compound according to elaln 1 wherein said aromatic di- ■ 
carboxylic acids are selected from the group consisting of phthalic 
acid, 1 , 8-naphthalenedicarboxylic acid, l,2-naphthalenedicarix>xylic 
acid and 2 , 3>naphthalenedicarboxylic acid. 

-3- 

A compound according to claim 1 wherein A is phenyl and one 
of R« or Rs is other than hydrogen. 

-4- 

A compound according to claim 3 idierein R is Cj&^y 

-5- 

A compound according to claim 3 wherein R is CB, and/or Ri is! 



A compound of claim 4 which is l'-(4-(4-chlorophenyl)butyll>3- 
heptylinidazolium chloride (1:1) compound with phthalic acid. 

-7- 

A compound of claim 4 which is l->heptyl-3-(4'* (4-methoxyphenyl)- 
butyll imidaxolium bromide. 

-8- 

A compound of claim 1 which is l-heptyl-3- (4>phenylbutyl)- ■ 
imidazolium chloride Itl complex with phthalic acid. 

-9- 

A compound of claim 4 which is l>[4-[ 4- (acetylamino) phenyl ]- 
butyl] -S-heptylimidasolium 4«nethylbenzenesulf onate . 

-10- 

A compound of claim 1 which is l-[4-(4-chlerophenyl)butyl]- 
3-propylimidazolium dihydrogenphosphate. 
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-11- 

A compound of claim 4 which 1« ia m-, 

wnicn is 1-14- (4-£luorophenyl) butyl J - 
3-heptylimidazoliun. dihydrogenpho.phate . 

-12- 

A conpouad of claim 1 which i. 1-14.14 

x« 1 l*"<4-chlorophenylJbutvll- 
3-pe«tyli«idazolium dihydrogenpho.phate. 

Acompound of claim l which is l-butyl.3.r4-(4.chlorophe„yl,- 
b«tylJi«idazoli«„ dihydrogenphosphate. 

A compound of claim 4 which\'s l-heptyl-S- 14- t4-r (methyl- 
.ulfo„yl,a«ino,phenyl,butyl,i.idasoli„m dihydrogenpho.phate . 

A compound of claim 4 whlciV. l-I4-(4-chl. h 

-16- 

A compound of claim 4 which is l-[4-(4-ehio . 

-17- 

A compound of claim 5 which <• 1 ^» «^ 

^ l'2-Dimethyl-3-[4-r4. 

-18- 

A compound of claim 5 which is 1.[4.(4.ck,« . 
2,3-dimethylimida.olium chloride. «"«-PW1, butyl,- 

-20- 

A compound of claim 4 which i« i u 

--.-.o.....,_:;L:::::t :::::::: ^ 
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-21- 

A compound of claim 4 which is (Z)-l-(4-{4-chlorQphenyl)-2- 
butenyl] -3~heptylimidazolium dihydzogenphosphate. 

-22- 

A compound of claim 1 which is 

l-Methyl-3-/2- A- ( (■•thylsuironyl)-amino)ph«nyl^- 
•thyl^«lH-imidazolium iodid*. 

-23- 

1 - M« t hyl - 3 - ( 2 - < 4- ( ( me thyl sul f onyl) amino ) pheny 1 ) - 

2- oxo«thyl-lH-imidasolium bromid*. 

-24- 

A pharmaceutical composition for th« suppression of 
cardiac arrhythmic in a mammalian subject idiieh comprises ad- 
ministering to said subject an amount effective for the suppression 
of said arrhythmia of a compound of the formula 




wherein T is nitre, amino, lower alkansulfonamido and Q is a 
•tJ^sight chain alkyl of 1-4 carbon atoms « 

and the pharmaceutically acceptable acid addition salts thereof. 

-25- 

A pharmaceutical composition for the suppression of cardiac 
arrhythmia comprising an antiarrhythmic effective amount of 
a compound of claim 1 together, with a non-toxic pharmaceutically 
acceptable carrier. 
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-26- 

A pharmaceutical composition according to claim 2k 
wherein the compound of the formula is one of: 

1- Zit-C^-NitrophenyDbutyiyimidazole hydrochloride 

5 '•-A-dH-Imidaz-l-ylacetyDphenyl/methansulfonamide 

2- (lH-Imidaz-l-yl)-l-(4-nitrophenyl)ethanone hydrochloride 

N-/"-4-(l-Hydroxy-2-(lH-imidazol-l-yl)ethyl)phenyl7methane- 
sulfonamide 

1- (4-Aminiphenyl ) -2- (iH-imidazol-l-yl )ethanone 
10 a- (4.Nitrophenyl ) -IH-imidazole-l-ethanol 

N-/Jt-(2-(lH-Imidazol-l-yl)ethyl)-phenyl7niethansulfonamide 
l-/^-(4-Nitrophenyl)ethyl7-lH- imidazole hydrochloride. 

-27- 

A process for preparing a compound of the formula: 



whersin R - .traight or branches chain alkyl having 1-12 carbon 
atoms, cycloalkyl (lower) alkyl, — <CH2*t""^^»i» or 




(CH2)„-Y-(CH2) - 
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hydrogen, a straight chain alkyl group of 1-4 c&rboi. 
atoms « 

hydrogen, halogen, hydroxy, lower alkyl, lower alkoxy, 
cyano, nitro, carbamoyl, lower alkylcarbanoyl , lower 
alkanoylamido, sul£amoyl. substituted sulfamoyl. sulf- 
antoylamino, N-16wer alkyl sulfamoylanino, lower alkyl- 
sulfonamido, substituted lower alkylsulfonamido, trl- 
fluoronethanesulfonanido. ureido, M-lower alkylureido 
or when taken together on adjacent carbon atoms of the 
ring to which they are attached nay be joined to form 
the methylene dioxy moiety; 

hydrogen, halogen, hydroxy, straight chain alkyl of 
1-6 carbon atoms, lower alkoxy, cyano and carbamoyl; 
A « phenyl, furanyl, pyridinyl, pyrrolyl. thiazolyl, 

oxazolyl, the benzo derivatives of the foregoing and 

thiadiazolyl; 
n « 0-2, 
p - 0-5. 
t - 1-5, 

Y « methylene, hydroxymethylene , ary Imethylene . substituted 
arylmethylene , phenylene, ethynylene. 



— SOjMB — wherein r Rt is hydrogen, C^-C^ lower 
alkyl or taken together form a 5 or 6 membered ring; 
Rt. Ri« is C^-C^ lower alkyl, or taken together 
may form a 5 or 6 membered ring or either may by 
hydrogen if the other is Cj^-C^ alkyl; Rj i is hydrogen, 
lower alkyl. cyano and carbamoyl. 
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with the provisos that: 

(a) when Y is >N-Rii, — SOjHH— , — NHSOj— » then p must 
be an integer of 2-5, 

(b) when Y is hydroxynethylene then R cannot be 

Rh 



then p must be an integer of 1-5, 

(d) when the sunt of the carbon atoms in the chain n, Y, p 
is 2 then both R* and Ri cannot be hydrogen, 

(e) when Y is carbonyl then both R* and Rs cannot be 
hydrogen; 

2 " ■ halide, tosylate, sulfate, phosphate, methane- 
sulfonate, and the molecular compounds of the foreqoing quaternary 
salts with aromatic dicarboxylic acids, 

comprising 
reacting 

(a) a corresponding compound of the formula; 




(c) 



when Y is methylene, ethynylene 





with a corresponding compound of the formula 




HN 




,N 
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and reacting the resultant product with a 
corresponding compound of the formula 

RZ or RQ 

or 



(B) a corresponding compound of the formula 

HQ 

with a corresponding compound of the formula: 



HN i, 



and reacting the resultant product with a 
10 corresponding eompoimd of the formula: 



;<^(CH2)^-y-(CH2)p-Q 



h 

wherein in both reactions (A) and (B) , 

Q is a leaving group which is halo or tosyl 

and for the resultant products of reactions (A) 

15 and (B) which do not contain the Z group, reacting 

the resultant product with an acid whose anion 
is Z, and, in each case, optionally, further 
conventionally reacting the resultant compound to 
convert one of the groups R^, R^, Y, Rg or Z into 

20 another such group. 



